OPTICAL SCANNER WITH INCLINED PLATEN 



This is a continuation of U.S. Patent Application Serial No. 
5 09/154,001 filed September 16, 1998, Attorney Docket No. 10980385-1 for 
OPTICAL SCANNER WITH INCLINED PLATEN which is hereby 
incorporated by reference. 

Background of the Invention 

10 

The present invention relates generally to optical scanners and, more 
particularly, to a flatbed optical scanner having an inclined platen. 

Optical scanners create electronic data representative of a scanned 

15 object. Flatbed optical scanners are stationary devices which have a 

transparent, horizontally disposed, flat plate or platen upon which an object 
to be scanned, such as a paper document, is placed. The document is 
scanned by sequentially imaging narrow strip or scan line portions of the 
document on a linear optical sensor array such as a charge coupled device 

20 (CCD). The optical sensor array produces electronic data which is 

representative of each scan line portion of the document which is imaged 
thereon. In one type of flat bed scanner the current scan line portion of the 
document which is imaged on the sensor array is changed or "swept" by 
moving the platen supporting the document relative to the scanner imaging 

25 assembly. 

In another, more popular, type of flat bed scanner the platen and 
document remain stationary and at least a portion of an imaging assembly 
is moved to change the scan line portion which is currently imaged. A 

flatbed optical scanner of the fixed platen type has a housing enclosing and 
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shielding various optical and mechanical assemblies of the scanner. The 
scanner platen forms part of the top portion of the housing. A carriage 
assembly, typically mounted on horizontal rails, is displaced below and 
parallel to the scanner. Fixed platen flatbed scanners are disclosed in the 
s following patents, each of which is hereby incorporated by reference for all 
that is disclosed therein: Boyd et a!., U.S. Patent 4,926,041; Boyd et al., 
U.S. Patent 5,336,878; Henry et al., U.S. Patent 5,339,107; Steinle et al., 
U.S. Patent 5,410,347; and Steinle et al., U.S. Patent 5,646,394. 

As the number of peripheral devices which may be connected to 

10 personal computers has increased in recent years, the need to reduce the 
desk space occupied by such peripheral devices has also increased. 
Reducing the desk space or "footprint" occupied by a flatbed optical 
scanners has been very difficult. Certain size reductions have been 
achieved by reducing the size of scanner mechanical/optical assemblies. 

IS However the need for a scanner platen as large as the document which is 
to be scanned has heretofore limited designers ability to shrink flatbed 
scanner footprints. A similar design concern is scanner height. A person 
seated at a desk may use a scanner more easily if he/she can view the 
scanner platen from a position a foot or more above it. An elevated viewing 

20 position allows the user to more easily see and change the relative position 
of the document on the platen to align it with registration marks, etc. Thus, 
it is generally desirable to reduce scanner height. Design constraints which 
limit scanner height reduction include the need for a mechanical carriage 
assembly positioned below the scanner platen and the requirement for 

25 drive motors, etc. positioned within the scanner housing. 
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Summary of the Invention 

One embodiment of the invention comprises a flatbed optical scanner 
comprising: an Inclined platen having higher end portion and a lower end 
portion; and a scanner carriage displaceable between said higher end 
5 portion and said lower end portion of said inclined platen. 

Another embodiment of the invention comprises a flatbed optical 
scanner comprising: means for supporting a document in an inclined 
relationship with a horizontal plane and in a transparent relationship with an 
imaging light source positioned below the document; means for displacing 
10 said imaging light source between a relatively lower position and a 
relatively higher position along an inclined displacement path. 

Another embodiment of the invention comprises a method of 
scanning a document comprising: placing the document on a platen; 
displacing a scanner carriage along an inclined displacement path adjacent 
15 the platen between relatively higher and lower positions on said path. 

Another embodiment of the invention comprises a method of 
scanning a document comprising: facing a front end portion of a flatbed 
scanner; rotating a scanner cover hinged at a rear end portion of the 
scanner; placing the document on an inclined platen having a lower end at 
20 the front end portion of the scanner; registering an edge portion of the 

document with a registration surface positioned proximate the lower end of 
the platen. 



Brief Description of the Drawing 
25 An exemplary embodiment of the invention is shown in the 

accompanying drawing in which: 
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Fig. 1 is a perspective view of an optical scanner with a cover portion 
thereof partially raised; 

Fig. 2 is a perspective view of an optical scanner with a cover portion 
thereof removed; 
5 Fig. 3 is a front elevation view of an optical scanner; 

Fig. 4 is a back elevation view of an optical scanner; 

Fig. 5 is a right side elevation view of an optical scanner; 

Fig. 6 is a top plan view of an optical scanner; and 

Fig. 7 is a bottom plan view of an optical scanner. 

10 

Detailed Description of the Invention 

Drawing Fig. 1-7, in general, illustrate an optical scanner 10 including 
a housing 1 1 having a top portion 12, a bottom portion 14, a front portion 

15 16 and a rear portion 18. A platen member 30 forms a portion of the 

housing top portion 12. The platen member 30 has a flat upper surface 39 
defining a platen plane PP. A scanner base 1 10 is provided on the housing 
bottom portion 14 and defines a base plane BB. The platen plane PP is 
inclined relative to the base plane BB. 

20 Having thus described scanner 10 in general, a more detailed 

description will now be provided. 

As best shown in Figs. 1 and 2, scanner 10 comprises a generally 
box shaped housing 1 1 which encloses various scanner mechanical and 
optical components. The housing has a thin, e.g. 3mm, housing wall with 

25 an exterior surface 13 and an interior surface 15 (viewable through the 
platen in Fig. 1). The housing 1 1 has a top portion 12, a bottom portion 14, 
a front portion 16, a rear portion 18, a left portion 20, and a right portion 22. 
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Top portion 12 includes a flat, opaque wall portion 24 having front, rear, 
left, and right outer terminal edges 23, 25, 27, 29 and having front, rear, left 
and right inner terminal edges 33, 35, 37, 39. The inner terminal edges 
define a window opening 31 . The top portion has a central longitudinal axis 

5 XX passing through central front point 26 on front edge 23 and central rear 
portion 28 on rear edge 25. 

A flat platen member 30, which may be constructed from a glass 
plate or any other suitable transparent material, is mounted in covering 
relationship with window opening 31 . Platen member 30 comprises front, 

10 rear, left, and right, portions 32, 34, 36, 38. Platen member 30 is preferably 
mounted in covering relationship with window opening 31 by holding an 
outer peripheral portion (not shown) of the top surface 41 of the platen in 
abutting or near abutting relationship with the interior (lower) surface 1 5 of 
opaque wall portion 24 using suitable mounting devices such as brackets 

15 (not shown). Top surface 41 defines a platen plane PP. The interior edge 
of wall portion 24 forms a peripheral abutment portion 40 including vertical 
front, rear, left, and right linear wall edge portions 42, 44, 46, 48 around 
window opening 31 . The linear wall edge portions 42, 44, 46, 48 act as 
alignment guides for paper documents and the like which are placed on the 

20 scanner platen 30. 

As best shown in Fig. 2, the length of the portion 43 of the flat opaque 
top portion 24 extending between outer and inner rear edges 25, 35 (which 
may be e.g. 100 mm) is much longer than the length of the portion 45 
thereof extending between front outer and inner edges 23, 33 (which may 

25 be e.g. 34 mm). Most scanners have such a length differential between 
back and front portions 43. 45 of the opaque top wall 24. The reason for 
this, as in the case of the described embodiment, is that a scanner motor 
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(not shown) and/or portions of the carriage drive assembly and/or other 
scanner components (now shown) must be positioned so as not to interfere 
with movement of the scanner carriage below the platen 30. These 
components may thus be housed below the rear expanse of the opaque 
5 wall portion 24 to avoid interfering with carriage movement. 

Registration indicia, such as mark 50 positioned at the corner 51 
formed by edges 37 and 39, may be provided on or adjacent to the platen 
30 to inform a user where a corner portion of a document is to be 
positioned for proper registration with the scanner 10. An alternative 

10 position for a registration mark is shown at 54, Fig. 2, at the corner 53 
formed by edges 35 and 37. 

A scanner cover 60 having a top surface 62, a bottom surface 64, a 
front portion 66, and a rear portion 68 is pivotally mounted on housing 1 1 
as by first and second hinge assemblies 72, 74. Each hinge assembly may 

15 have a first portion 76 connected to the cover, a second portion 78, 
connected to the housing, and a hinge pin 80 defining a hinge axis AA. 
The hinge axis AA is positioned at a rear portion of the scanner 10 at the 
end opposite from registration mark 50. The scanner cover may be of a 
conventional construction with a lower surface adapted to completely cover 

20 the scanner platen 30 to shield it and a document placed on it from outside 
light during scanning. 

As shown in Fig. 1, a scanner carriage 82, which includes a scanner 
light source such as a fluorescent bulb 84, is positioned for reciprocal 
displacement below the scanner platen 30 in a plane of movement LL 

25 parallel to platen plane PP, Fig. 5. The carriage may be conventionally 
mounted for reciprocal displacement on guide rails 86, 88 and may be 

driven by a conventional scanner drive motor (not shown) in a first carriage 
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direction 90 and a second carriage direction 92. Scanner displacement 
assemblies are of various types, some including illumination and all light 
path and sensor components within the moving scanner carriage, others, 
such as the well known "trombone" assembly having a moving light source 
5 and moving mirrors and a stationary sensor assembly. The present 

displacement assembly may be of any of the above described conventional 
types or other types. 

As best shown in Figs. 3-6, a scanner base portion 1 10 is provided at 
the scanner bottom portion 14 and may comprise scanner feet 112, 114, 

10 1 16, 1 18 or other structure which define a scanner base plane BB, Fig. 5. 
The plane BB defined by the scanner base portion will be coplanar with a 
flat top surface 120 of a structure such as a table or desk 122 on which the 
scanner base portion is supported. The desk top is generally a horizontal 
surface and thus all horizontal planes such as HH in Fig. 5 are parallel to 

15 the desk top and to base plane BB. The scanner platen plane PP is 
inclined downwardly and fonfl/ardly at an angle a with respect to scanner 
base plane BB, as shown in Fig. 5 by the intersection of plane PP with 
plane HH at 124 and as discussed in further detail below. 

Scanner front portion 16 may comprise a generally rounded front face 

20 portion 126, as best shown in Fig. 5. Control buttons 124, 126 may be 
provided on the front face portion to initiate predetermined scanner 
operations or operating modes, for example button 124 might be a printer 
mode actuation button causing scanner output to be sent directly to a 
printer (not shown) and button 126 might be a computer mode actuation 

25 button causing scanner output to be sent to an attached personal computer 
(not shown). 
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Scanner rear portion 18 may have a curved rear face 140 as viewed 
from above, as best shown in Figs 2, 6, and 7. Cutouts 144, 146, Fig. 2, in 
the rear portion may be used to mount hinge assemblies 72, 74, previously 
described. 

5 In one embodiment, scanner housing 1 1 may have an overall length 

"I" of 440 mm; an overall width "w" of 281 mm; a front height "f of 51 mm; 
and a rear height "r" of 76 mm. The length "a" of window opening 31, may 
be 305 mm and the width "b" of window opening 31 may be 218 mm. The 
distance from edge 33 to edge 23 may be 34 mm and from edge 35 to 

10 edge 25 along axis XX may be 101 mm. The distance from edge 27 to 
edge 37 may be 28 mm and the distance from edge 29 to 39 may be 35 
mm. The housing, except for the platen portion thereof, may be 
constructed from metal or high strength plastic or other conventional 
housing material. Each of the above dimensions is merely exemplary and 

15 it is to be understood that the invention is not to be construed as being 
limited to a scanner having such dimensions. 

It has been discovered by applicant that by inclining platen plane PP 
at an angle a of between about 3° and about 10** that several 
advantageous results are obtained. One result is that the footprint of the 

20 scanner 10 is shortened with respect to the footprint of a scanner having 
the same length platen and the same general optical and mechanical 
assemblies. Another result is that the scanner platen 30 and associated 
registration indicia 50 or 54 are positioned at a better viewing angle for a 
user seated in front of the scanner 1 0. It is thus easier for a user to place a 

25 document 52 in alignment with registration indicia or a registration 
abutment surface such as 42, 44, 46, or 48. Registration indicia are 
typically positioned on a scanner near the rear portion 34 of the platen 30, 
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such as shown at 54, so as to be at the end of the platen below which the 
carriage assembly is parked at the beginning and end of a scan. The 
scanner 10 in one preferred embodiment may have this conventional 
registration mark location. However in another preferred embodiment of 
s the scanner 10 the registration indicia is located near the front portion 32 of 
the platen 30 as indicated at 50 to further increase the visibility of the 
registration mark and associated registration abutment surfaces 42, 48 for 
a person seated in front of the scanner 10. Another advantage of this 
configuration is that the rear portion 18 of the scanner is not significantly 

10 decreased in height and thus may conveniently house those mechanical 
and optical components beneath the rear expanse of top opaque portion 24 
with little loss of space. 

Although any angle of inclination a could theoretically be used 
applicant has discovered certain practical limitations which make an angle 

15 a of between about 3° and about 10° preferable. For angles greater than 
about 10° the inclination of the scanner carriage drive path causes 
problems with smooth carriage operation which in turn affects scanner 
performance. Another related problem Is that more drive force Is needed 
for upwardly inclined carriage movement than for horizontal displacement 

20 thus possibly necessitating larger drive motors for angles greater than 
about 10°. Another problem for angles more than about 10° is that it 
becomes difficult to accurately position a document 52 on the platen 
because it tends to slide out of place, particularly if the document Is slightly 
curled. Another problem with more severe angles is that the height 

25 between the platen and the scanner bottom portion at the front of the 
scanner may become so small that the scanner carriage does not have 
proper operating clearance. Such a result would necessitate increasing the 
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height of the scanner from front to back thus canceling out some of the 
other beneficial effects of the inclined platen design. Some similar 
disadvantages exist, but to a lesser degree, with inclination angles less 
than about 10". Accordingly, in a one preferred embodiment of the 
5 scanner, angle a is between about 3** and about 1" and, in a most preferred 
embodiment of the scanner, angle a is between about 3" and about 5". It 
has been found that an Inclination of between about 3° and about b° 
essentially eliminates all of the above described problems associated with 
large angles of inclination and yet provides significant increases in ease of 

10 use. It has also been discovered that even a small decrease in the height 
of the front face of a scanner creates a user perception of overall 
compactness much greater than the actual reduction in scanner volume. 
Thus, this design has a positive esthetic effect in addition to a functional 
ease of use effect. The curvature of the rear portion 18 of the scanner and 

15 the rounding of the front portion16 of the scanner add to this impression of 
overall compactness. 

While illustrative and presently preferred embodiments of the 
invention have been described in detail herein, it is to be understood that 
the inventive concepts may be otherwise variously embodied and 

20 employed and that the appended claims are intended to be construed to 
include such variations except insofar as limited by the prior art. 



25 
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